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SLSHFRQVWUXFWLRQWUDQVSRUWDQGLQVWDOODWLRQVHHOHIWVLGHRI7DEOH$FFRUGLQJWRWKHZDWHUXWLOLW\SLSHVFDQDOVREH
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ULJKW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+D]HQ:LOOLDPVFRHIILFLHQWIRUHDFKQHZSLSHLVHTXDOWR3DUDOOHOSLSHVDUHDVVXPHGWRKDYHWKHVDPHOHQJWKDV
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(TVDQGDSSO\DOVRWRSLSHVFRQQHFWHGWRZDWHUWDQNVDQGWKHPDVVEDODQFHDFFRXQWLQJIRUOHDNDJHVPXVW
EHFRPSXWHGDOVRDWWDQNQRGHV
0RGHOOLQJ/HDNDJHV
:DWHUOHDNDJHVDUHFDXVHGE\VPDOORUODUJHEUHDNVLQWKHSLSHVZKLFKRFFXUDWPDLQSLSHOHYHODQGDORQJWKHSLSH
FRQQHFWLRQV WR SURSHUWLHV 7KH WHFKQLFDO OLWHUDWXUH FODVVLILHV OHDNDJHV LQ EDFNJURXQG DQG EXUVWV XQUHSRUWHG RU
UHSRUWHGGHSHQGLQJRQWKHOHYHORIRXWIORZ7KHUHIRUHEDFNJURXQGOHDNDJHVDUHGLIIXVHDQGVPDOORXWIORZVDORQJ
SLSHVPDLQVDQGFRQQHFWLRQVGHSHQGLQJRQWKHGHWHULRUDWLRQVWDWXV>@LHRQELQWKHPRGHOZKLFKFRQWLQXRXVO\
UXQRYHUWLPHDQGFDXVHVVLJQLILFDQWZDWHUORVVHV
7KHEXUVWVDUHWKHQDWXUDOHYROXWLRQRIEDFNJURXQGOHDNDJHVGXHWRH[WHUQDOIRUFHVIDFWRUVZKLFKDFWRQZRUQSLSHV
7KHPRGHOLQ(TLVDLPHGDWSUHGLFWLQJWKHRXWIORZVRIWKHGLIIXVHOHDNDJHVFRQVLGHULQJDOVRWKHVPDOOXQUHSRUWHG
EXUVWV ,Q IDFW K\GUDXOLFPRGHOOLQJ FRQVLGHULQJ OHDNDJHV LV KHUH DLPHG DW SODQQLQJ WKH UHGXFWLRQ RIZDWHU ORVVHV
WKRXJKWSLSH UHSODFHPHQWVSUHVVXUH UHGXFWLRQDQGRSWLPDOSXPSVFKHGXOLQJ7KHSXUSRVHRIEDFNJURXQG OHDNDJH
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PRGHOOLQJE\(T  LV WKHUHIRUHGLIIHUHQW IURPPRGHOOLQJ WKHVLQJOH UHOHYDQWEXUVW IRURSHUDWLRQDOSXUSRVHDV IRU
H[DPSOHLWVGHWHFWLRQDQGRUSUHORFDOL]DWLRQ
7RWKLVDLPWKHPRGHOLQ(T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LVGHSHQGHQWRQWKHDYHUDJHSUHVVXUHRISLSHVEHFDXVHOHDNDJHVDORQJPDLQVDQG
SLSHFRQQHFWLRQVVKDUHWKHFRPPRQFKDUDFWHULVWLFVRIEHLQJGHSHQGHQWRQSUHVVXUH&RQVHTXHQWO\LWLVDUJXDEOHWKDW
WKHDYHUDJHORFDOSUHVVXUHLVDJRRGWHFKQLFDODWWULEXWHWRFRUUHODWHZLWKWKHWRWDORXWIORZV,QIDFWWKHPRGHOLQ(T
VWDWHVWKDWWKHRYHUDOOOHDNDJHRXWIORZWKHQWKHYROXPHRIZDWHUORVVHVLVSURSRUWLRQDOWRWKHDYHUDJHLHORFDO
SUHVVXUHLQWKHK\GUDXOLFV\VWHPZKHUHWKHH[SRQHQWDLVUHODWHGWRWKHVWLIIQHVVRIWKHDVVHW>@
)URPWKHK\GUDXOLFPRGHOOLQJVWDQGSRLQWLWLVLPSRUWDQWWRUHPDUNWKDWJLYHQWKHNWKSLSHZKRVHHQGQRGHVDUHL
DQGMWKHPRGHOIRUEDFNJURXQGOHDNDJHVLQ(TLVGLIIHUHQWIURPWKHPRGHOIRUSLSHEXUVWV
,QIDFWWKHPRGHOLQ(TVWDWHVWKDWWKHEDFNJURXQGOHDNDJHVIRUSLSHNDUH
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/XPSLQJWKHSLSHOHYHORXWIORZDWWKHHQGQRGHVSUHVHUYHVWKHPDVVEDODQFHZKLOHFDXVHVDQHUURULQWKHHQHUJ\
EDODQFHHTXDWLRQ7KHPDJQLWXGHRIWKHHUURUFDQEHHYDOXDWHGDVLQ>@RU>@
,ILWLVDGRSWHGWKHVWUDWHJ\RIXVLQJFRQFHQWUDWHGRXWIORZVLQWRWKHHQGLQJQRGHVFKDUDFWHUL]HGE\WKHFRHIILFLHQW
EN/ LH LW LVDVVXPHGDEXUVWPRGHOVXUURJDWLQJWKHEDFNJURXQGOHDNDJHPRGHODQGWKHRXWIORZLVFRPSXWHGDV
IROORZV
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7KLVZURQJDVVXPSWLRQJHQHUDWHVDPRGHOOLQJHUURUWKDWLVXQSUHGLFWDEOHEHLQJWKHGLIIHUHQFHEHWZHHQGLOHDNVRI(T
DQG(TDIXQFWLRQRIDVVHWDQGK\GUDXOLFSDUDPHWHUV
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,WLVZRUWKWRQRWHWKDWLID LVXVHGWKHUHVXOWLQJQRGDORXWIORZVZRXOGEHGLIIHUHQWDVIROORZV
EDFNJURXQGOHDNDJHPRGHO 
EXUVWPRGHO 
E
E E
§ ·  ¨ ¸© ¹
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
(TVKRZVWKDWDOWKRXJK(TVWDWHVWKDWWKHRXWIORZVHHPVWREHXQFKDQJHGXVLQJD DGLIIHUHQWGLVWULEXWLRQ
RISUHVVXUHVWKURXJKWKHQHWZRUNRFFXUVZKLFKFKDQJHVWKHEDFNJURXQGOHDNDJHRXWIORZV,QRWKHUZRUGVIRUDQ\D
WKH EDFNJURXQG OHDNDJHV SUHGLFWLRQ FRQVLGHULQJ WKH VLQJOH SLSH LV DOUHDG\ GLIIHUHQWZKLOH IRUD  WKH SUHGLFWLRQ
EHFRPHVGLIIHUHQWEHFDXVHRIWKHGLVVLPLODUGHPDQGDQGSUHVVXUHGLVWULEXWLRQLQWKHQHWZRUN
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7DQNV
%HFDXVHRIWKHLQFUHDVHGGHPDQGVWKHZDWHUXWLOLW\LVDOVRDOORZLQJIRUWKHDGGLWLRQRIQHZWDQNVEXWRQO\DGMDFHQW
WRWKHH[LVWLQJWDQNVZKHUHLWLVDVVXPHGWKDWWKHZDWHUXWLOLW\DOUHDG\RZQVVXIILFLHQWODQG1HZWDQNVDUHDVVXPHG
WRKDYHWKHVDPHKHLJKWDQGERWWRPHOHYDWLRQDVWKHH[LVWLQJDGMDFHQWWDQNVEHFDXVHWKHZDWHUXWLOLW\GRHVQRWZDQW
WRLQWURGXFHQHZYDOYHVWRFRQWUROWKHV\VWHP$OOQHZWDQNVDUHF\OLQGULFDODQGFRPHLQSUHVSHFLILHGVWDQGDUGVL]HV
VKRZQLQ7DEOHWRJHWKHUZLWKDVVRFLDWHGDQQXDOL]HGFRVWV7KHFRQVWUXFWLRQRIQRQVWDQGDUGWDQNVLVQRWFRQVLGHUHG
E\WKHZDWHUXWLOLW\EHFDXVHWKH\DUHUHJDUGHGDVEHLQJWRRH[SHQVLYH
7DEOH7DQNDQQXDOFRVWV
9ROXPH>P@ &RVW>¼\U@
 
 
 
 
 
 

1RWHWKDW WKHDQQXDOFRVWVVKRZQLQ7DEOHDOUHDG\LQFOXGHWKHFRQQHFWLYLW\FRVWVWROLQNWKHQHZWDQNVWRWKH
QHWZRUN7KHUHIRUHWKHDGGLWLRQRIQHZWDQNVFDQEHPRGHOOHGVLPSO\E\LQFUHDVLQJWKHWDQNGLDPHWHUVVRWKDWWKH
UHVXOWLQJYROXPHLVHTXDOWRWKHH[LVWLQJWDQNYROXPHSOXVWKHQHZWDQNYROXPH,WLVQRWSRVVLEOHWRFDQFHODQH[LVWLQJ
ZDWHUWDQNDQGSRVLWLRQDQHZWDQNDWDORZHUHOHYDWLRQDWWKHVDPHORFDWLRQ
3XPSV
([LVWLQJSXPSV\VWHPVFDQEHXSJUDGHGE\DGGLQJQHZSXPSVWRWKHSXPSLQJVWDWLRQVLQSDUDOOHOWRWKHH[LVWLQJ
SXPSVWKHUHLVQROLPLWDWLRQVRQWKHPD[LPXPQXPEHURISXPSVDWHDFKSXPSVWDWLRQ1RDGGLWLRQDOSXPSLQJVWDWLRQV
RUERRVWHUVFDQEHSODFHGLQWRWKHQHWZRUNEHFDXVHWKHZDWHUXWLOLW\GRHVQRWKDYHDQ\DYDLODEOHORFDWLRQIRUWKHVHQHZ
FRPSRQHQWV7KHPD[LPXPSXPSHIILFLHQF\LVIRUH[LVWLQJSXPSVZKLOHQHZSXPSVKDYHDPD[LPXPHIILFLHQF\
RI7KHSXPSHIILFLHQF\FXUYHLVJLYHQDV



 K KK
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  
§ · ¨ ¸© ¹
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
ZKHUHȘPD[ PD[LPXPSXPSHIILFLHQF\+VUDQGF SDUDPHWHUVRIWKHSXPSV(TUHSUHVHQWVDSDUDEROLFIXQFWLRQ
ZLWKWKHPD[LPXPYDOXHȘPD[DW4PD[
7DEOH3XPSDQQXDOFRVWV
+RN>P@ UN>IFN@ FN>@ KN>@ &>¼\U@
    
    
    
    
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,QRUGHUWRGRQRWLQFUHDVHWKHFRPSOH[LW\RIWKHSUREOHPYDULDEOHVSHHGSXPSVDUHQRWDOORZHG
9DOYHV
7KHZDWHUXWLOLW\LVFRQVLGHULQJLQWURGXFLQJSUHVVXUHFRQWUROYDOYHV359VLQWKHV\VWHP7KHWDUJHWLVWRPDLQWDLQ
WKHFRVWORZZKLOHUHGXFLQJWKHEDFNJURXQGOHDNDJHV7KH359FRVWVDUHUHSRUWHGLQ7DEOHDQGLWLVDVVXPHGWKDW
WKH\KDYHWKHGLDPHWHUQHDUHVWWRWKHFRUUHVSRQGLQJSLSH7KHSUHVVXUHVHWSRLQWLQFRQWUROOHGQRGHVFDQFKDQJHRYHU
WLPH
7DEOH3UHVVXUH&RQWURO9DOYHDQQXDOFRVWV
'LDPHWHU>P@ &RVW>¼\U@
 
 
 
 
 
 
 
 
 
 
 
 

,QDGGLWLRQWKHUHDUHQRUHVWULFWLRQVRQXVLQJSUHVVXUHFRQWUROYDOYHVFRQWUROOHGE\DUHPRWHSUHVVXUHVHWSRLQW3VHW
)RUWKLVUHDVRQLWLVUHTXLUHGWRGHILQHWKHFRQWUROQRGHLHZKHUH3VHWVKRXOGEHUHDFKHGWKHSLSHZKHUHWKHYDOYH
VKRXOGEHLQVWDOOHGDQGLWVGLUHFWLRQDVUHSRUWHGLQWKHVXSSRUWLQJILOHRIUHVXOWVSURYLGHGWRSDUWLFLSDQWV3UHVVXUH
5HGXFWLRQ9DOYHV359DUHDVVXPHGWRZRUNLHFORVLQJZKHQWKHSUHVVXUHLVKLJKHUWKDQ3VHW3UHVVXUH6XVWDLQ
9DOYHV369DUHDVVXPHGWRZRUNLHFORVLQJZKHQQRGDOSUHVVXUHLVORZHUWKDQ3VHW(3$1(7¶V3UHVVXUH%UHDNHU
9DOYHVDUHQRWUHDOGHYLFHVDQGVKRXOGQRWEHFRQVLGHUHGLQWKHGHVLJQ
,WLVDOVRSRVVLEOHWRFORVHRQHRUPRUHSLSHVDWQRFRVWVLQFHDQLVRODWLRQYDOYHLVDVVXPHGDOUHDG\SUHVHQWRQHDFK
SLSH7KXVFORVLQJDSLSHLVRODWLRQYDOYHWRSXVKDOOWKHZDWHUWKURXJKDFRQWUROYDOYHLQWRD'0$FDQEHDOVRSDUW
RIWKHVROXWLRQ+RZHYHUUHDOWLPHFRQWURORUWLPHVFKHGXOLQJFDQQRWEHGHILQHGWRRSHQFORVHSLSHVLHSLSHVDUH
NHSWFORVHGWKURXJKRXWWKHHQWLUHH[WHQGHGSHULRGVLPXODWLRQ
7KURWWOH&RQWURO9DOYH7&9FRQWUROOHGE\3/&HJE\IORZRUWLPHDUHQRWDOORZHGVLQFHWKH\ZRXOGUHTXLUH
UHDOWLPHSUHGLFWLRQRIGHPDQGZKLFKZDVQRWFRPPLVVLRQHGE\WKH&7RZQPXQLFLSDOLW\0RUHRYHUFRQWUROOLQJWKH
7&9E\WLPHLVDVVXPHGWRODFNQHFHVVDU\UREXVWQHVVFDXVHGE\WKHXQFHUWDLQW\RQERXQGDU\FRQGLWLRQV
3XPSFRQWUROV
7KHSXPSVDUHFRQWUROOHGE\ZDWHUOHYHOVLQWDQNVDVUHSRUWHGLQWKH(3$1(7LQSXWDQG06([FHOILOHVVLQFHXVLQJ
WKHK\GUDXOLFQHWZRUNVWDWHLVDVVXPHGUREXVWLQIDFHRIXQFHUWDLQW\RQERXQGDU\FRQGLWLRQV1HZSXPSVLQVWDOOHGLQ
SDUDOOHO WRH[LVWLQJRQHVDUHFRQWUROOHGE\ WKH VDPH WDQN VR WKH\VZLWFKRQRII WRJHWKHU7KHFRQWUROV QHHG WREH
GHVLJQHGDOVRIRUH[LVWLQJSXPSV,WLVQRWSRVVLEOHWRLQVWDOOWLPHFRQWUROOHGSXPSV3XPSFRQWUROOHUE\3/&DUHQRW
DOORZHG VLQFH WKH\ZRXOG UHTXLUH UHDO WLPH SUHGLFWLRQ RI GHPDQG ZKLFKZDV QRW FRPPLVVLRQHG E\ WKH&7RZQ
PXQLFLSDOLW\
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7LPHVWHS
7KHPXQLFLSDOLW\ UHTXHVWHG WKH XVH RI FRQWLQXRXV ³K\GUDXOLF´ FRQWURO RI DQ\ GHYLFH LQ WKH V\VWHP +RZHYHU
UHOHYDQWSDUDPHWHUVRIWKHK\GUDXOLFVLPXODWLRQDQGGHYLFHFRQWUROHJSXPSVDQGYDOYHVFRXOGEHSURYLGHGDWRQH
KRXU WLPH VWHSEHFDXVH WKDW LV DVVXPHGPHDQLQJIXO HQRXJK FRQVLGHULQJ WKHXQFHUWDLQW\ HJ RI GHPDQGV DQG WKH
VWHDG\VWDWHK\SRWKHVLVEHKLQGWKHK\GUDXOLFPRGHOLQJ
(OHFWULFLW\WDULII
7KHHOHFWULFLW\WDULIILVVKRZQLQ7DEOHZKHUHWKHHQHUJ\SULFHVDUHVKRZQLQFHQWVN:K)RUH[DPSOHWKHSULFH
DSSOLHGRQ0RQGD\LVFHQWVN:KIURPDPWRDPZKLOHLWLVFHQWVN:KIURPDPWR
DP
7DEOH(OHFWULFLW\WDULII
7DULIIGDWD¼N:K
+RXU 0RQ 7XH :HQ 7KX )UL 6DW 6XQ
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'HVLJQHYDOXDWLRQ
3DUWLFLSDQWVKDYHVXEPLWWHGWKHDGRSWHGPHWKRGRORJ\DQGRQHRUPRUHVROXWLRQVEXWRQO\RQHRIWKHPKDVEHHQ
HYDOXDWHG
7KHVROXWLRQVZHUHUDQNHGEDVHGRQ
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x 3LSH3XPSDQG7DQNXSJUDGLQJFRVWV
x :DWHUORVVDQG(QHUJ\FRVWV
x 3UHVVXUH&RQWURO9DOYHFRVW
,QDGGLWLRQWKHQXPEHURISHRSOHLQYROYHGLHLQHDFKJURXSKDVEHHQFRQVLGHUHGDQGWKHJURXSVZHUHUDQNHG
DFFRUGLQJO\DVDVXUURJDWHPHDVXUHRIWKHFRQVXOWDQF\FRVW&RQVLVWHQWO\DORZHUFXPXODWLYHDJHZDVWKHVHFRQGDU\
UDQNLQJFULWHULDEHFDXVHLWZDVDVVXPHGWKDW\RXQJHUFRQVXOWDQWVDUHFKHDSHUEXWKDYHOLPLWHGH[SHUWLVH
)LQDOO\GXULQJWKHSUHVHQWDWLRQRIWKHZRUNVLQ%DULWKHJURXSVZHUHUDQNHGE\DMXU\FRPPLWWHHWKDWKDVWDNHQ
LQWRDFFRXQWWKHPHWKRGRORJ\DQGVXUYH\UHVXOWVIURPWKHDWWHQGHHVDWWKHVSHFLDOVHVVLRQ
)LQDO5HPDUNV
7KHPDLQDLPRIWKH%DWWOHZDVWRSRVHDUHOHYDQWWHFKQLFDOSUREOHPRISUHVHUYLQJUHVRXUFHVWKURXJKWKHRSWLPDO
DVVHWPDQDJHPHQW DQG DVVHVV WKH WHFKQLFDO UHDGLQHVVRI YDULRXV WHDPV7R WKLV SXUSRVH WHDPV IURPDFDGHPLD
UHVHDUFKFHQWHUVDQGFRPSDQLHVSUHVHQWHGWKHLUVROXWLRQVWRWKHSUREOHPLQKDQGGXULQJWKHFRQIHUHQFH:'6$
KHOGLQ%DUL,WDO\$SDUWIURPWKHIXQRIFRPSHWLQJLQWKH%DWWOHWKHNH\LGHDLVWRDGGUHVVWKHQHHGIRUUHGXFLQJ
EDFNJURXQG OHDNDJHV QRW RQO\ EHFDXVH RI WKH RSHUDWLRQDO FRVWV FKORULQDWLRQ SXPSLQJ HQHUJ\ HWF EXW DOVR IRU
HQYLURQPHQWDOVXVWDLQDELOLW\SXUSRVHV%DFNJURXQGOHDNDJHVEHLQJGHSHQGHQWRQDYHUDJHSLSHSUHVVXUHVDUHDJRRG
LQGLFDWRURIWKHDVVHWFRQGLWLRQ
)LQDOO\RSWLPDOSXPSVFKHGXOLQJLVDSUREOHPRIHQHUJ\UHGXFWLRQQRWRQO\UHODWHGWRWDULIIVEXWDOVRFRQQHFWHGWR
FDUERQIRRWSULQWUHGXFWLRQ$OOVXSSRUWPDWHULDODQGGDWDZHUHDYDLODEOHLQ>@
5HIHUHQFHV
>@$2VWIHOG(6DORPRQV/2UPVEHH-*8EHU&0%URV3.DOXQJL5%XUG%=D]XOD&RHW]HH7%HOUDLQ'.DQJ./DQVH\+6KHQ
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